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blissentia <blissentia@gmail.com> Wed, Nov 21, 2012 at 10:17 AM
To: Basil Hiley <b.hiley@bbk.ac.uk>

In his book "Quantum Gods", in ch. 8, at the end, Victor Stenger goes through the EPR experiments of Alain
Aspect, that they do not imply superluminal communication, and then goes on to say that Bohmian Mechanics
is invalid because it posits that "the quantum potential extends throughout the universe and describes the net
contribution of all the other particles in the universe to a given particle's motion", and thus it implies superluminal
communication, violating Einstein's special relativity, which does not allow for superluminal communication:
http://books.google.com/books?id=1UwaiVz7ZlwC&printsec=frontcover&dq=victor+stenger&hl=en&sa=X&ei=2g-
tUIHuL6iMiAKvpYCwAg&ved=0CEsQ6AEwCQ#v=onepage&q&f=false

Is this a valid overview of the thesis, and is this a valid criticism?

blissentia <blissentia@gmail.com> Wed, Nov 21, 2012 at 1:05 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

This is no doubt the most common criticism you've come across, and as a defender of the theory, I am sure you
have an answer for it.
[Quoted text hidden]

blissentia <blissentia@gmail.com> Wed, Nov 21, 2012 at 1:37 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

I have probably bored you with this - I did not read "Undivided Universe" yet, but a cursory examination on google
books showed that you addressed this issue: http://books.google.com/books?id=ZBXVnLtbphEC&printsec=
frontcover&dq=the+undivided+universe&hl=en&sa=X&ei=dUWtUI-QAcWEjALIh4GACw&ved=
0CDwQ6AEwAA#v=onepage&q=special%20relativity&f=false

You may, however, if you are unaware of it, be interested in the Anton Zeilinger Nature paper "An experimental
test of non-local realism". In it he, and his colleagues, note: http://www.nature.com/nature/journal/v446/n7138/pdf/
nature05677.pdf
"Most working scientists hold fast to the concept of ‘realism’—a viewpoint according to which an external reality
exists independent of observation. But quantum physics has shattered some of our cornerstone beliefs.
According to Bell’s theorem, any theory that is based on the joint assumption of realism and locality (meaning
that local events cannot be affected by actions in space-like separated regions) is at variance with certain
quantum predictions. Experiments with entangled pairs of particles have amply confirmed these quantum
predictions, thus rendering local realistic theories untenable. Maintaining realism as a fundamental concept
would therefore necessitate the introduction of ‘spooky’ actions that defy locality. Here we show by both
theory and experiment that a broad and rather reasonable class of such non-local realistic theories is
incompatible with experimentally observable quantum correlations. In the experiment, we measure previously
untested correlations between two entangled photons, and show that these correlations violate an inequality
proposed by Leggett for non-local realistic theories. Our result suggests that giving up the concept of locality
is not sufficient to be consistent with quantum experiments, unless certain intuitive features of realism
are abandoned."

The following provides some interesting commentary on that paper: http://henry.pha.jhu.edu/aspect.html

I am curious about your thoughts on it, and how you see it relating to your work,

http://books.google.com/books?id=1UwaiVz7ZlwC&printsec=frontcover&dq=victor+stenger&hl=en&sa=X&ei=2g-tUIHuL6iMiAKvpYCwAg&ved=0CEsQ6AEwCQ#v=onepage&q&f=false
http://books.google.com/books?id=ZBXVnLtbphEC&printsec=frontcover&dq=the+undivided+universe&hl=en&sa=X&ei=dUWtUI-QAcWEjALIh4GACw&ved=0CDwQ6AEwAA#v=onepage&q=special%20relativity&f=false
http://www.nature.com/nature/journal/v446/n7138/pdf/nature05677.pdf
http://henry.pha.jhu.edu/aspect.html
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[Quoted text hidden]

Basil Hiley <b.hiley@bbk.ac.uk> Thu, Nov 22, 2012 at 2:36 AM
To: blissentia <blissentia@gmail.com>

On 21 Nov 2012, at 18:17, blissentia wrote:

In his book "Quantum Gods", in ch. 8, at the end, Victor Stenger goes through the EPR
experiments of Alain Aspect, that they do not imply superluminal communication, and then goes
on to say that Bohmian Mechanics is invalid because it posits that "the quantum potential extends
throughout the universe and describes the net contribution of all the other particles in the universe
to a given particle's motion", and thus it implies superluminal communication, violating Einstein's
special relativity, which does not allow for superluminal communication:
http://books.google.com/books?id=1UwaiVz7ZlwC&printsec=frontcover&dq=victor+stenger&
hl=en&sa=X&ei=2g-tUIHuL6iMiAKvpYCwAg&ved=0CEsQ6AEwCQ#v=onepage&q&f=false

Is this a valid overview of the thesis, and is this a valid criticism?

Firstly your question about the Aspect experiment:  What Aspect's experiment, and indeed the earlier
experiment I was involved in, Wilson, J. Lowe, D. K. Butt, Measurement of the relative planes of polarization of

annihilation quanta as a function of separation distance, J. Phys., 2G, 613-24 (1975), showed that the entangled
state gave the correct expectation values when the measurements on the two separated systems were space-
like separated.  The violation of the Bell inequality that follows from that result means that there is no local way to
explain that result.  The question then is "How can we explain the result?"  Superluminal signals is one
possibility, but Stenger is right to say "the Aspect experiment does not imply superluminal velocities"  as there
may be other ways to explain the result. But that will involve inventing some new image of 'reality'.

 
The second quotation "the quantum potential extends throughout the universe and describes the net contribution
of all the other particles in the universe to a given particle's motion" and its conclusion are both wrong.  The
quantum potential spreads no further than the wave function.  Why?  Because it is calculated from the wave
function.  Bohm and I offered no mechanical interpretation of the quantum potential.  We did offer an explanation
in terms of a new notion of 'active information' but that suggestion has, in general, been ignored.

Remember what we actually do: we simply split the complex Schrödinger in two real coupled equations and
examine the real part.  We add no new mathematics.  The real part contains a term which is called the quantum
potential, a name we inherited from de Broglie.  Our group at Birkbeck simply set about calculating both the QP
and p=grad S and looking at the results in various interesting experimental set-ups.  Our book "The Undivided
Universe" collected together all our results and the results of others and then speculated as to what the results
all meant.  We added no new mathematical content to the Schrödinger equation.  We were simply looking at the
quantum formalism in a different form, a form that involves a standard mathematical procedure of looking
separately at the real and imaginary parts of a equation that has been written in complex numbers.  Thus
whatever criticism one aims at the Bohm approach we set out in our book (not versions that are called Bohmian
mechanics) can be levelled at the standard quantum formalism.

What our approach does is to bring out very clearly the question of non-locality.  Indeed it was this feature that
Bell saw in the 1952 paper of Bohm that made him ask the question "Are all theories that attribute properties to
individual systems non-local?"  How did the Bohm model bring out this non-locality?  Simply by taking the two-
particle Schrödinger equation and looking at its real part. There the QP depends on the position of each particle
at the same instant of time t.  Thus there is a non-local correlation between the two particles.  When you
investigate what happens when you measure, say, the spin of one particles using the real part of the standard
formalism, you find the correlation is maintained during the interaction, but ceases as soon as the interaction
ceases.  The best way to see this is in the Dewdney paper. Spin and non-locality in quantum mechanics, Nature,

http://books.google.com/books?id=1UwaiVz7ZlwC&printsec=frontcover&dq=victor+stenger&hl=en&sa=X&ei=2g-tUIHuL6iMiAKvpYCwAg&ved=0CEsQ6AEwCQ#v=onepage&q&f=false


10/13/13 Gmail - a criticism from Victor Stenger

https://mail.google.com/mail/u/0/?ui=2&ik=1401d62371&view=pt&q=b.hiley%40bbk.ac.uk&qs=true&search=query&th=13b24301733436a0 3/13

336, (1988) 536-44.  Please notice we are not putting anything new into the standard mathematics, we are just
looking at what the mathematics tells us.

Now the natural question to ask is "What model of 'reality' can we invent that will give us an understanding of
what is going on?"  You might want to introduce superluminal signalling, but this is going beyond what the
mathematics is telling us.  The mathematics doesn't help us here because it has no way to discuss such
signalling.  There is no radiation field connecting the two particles.  There is a QP which is a function of time, but
it doesn't propagate as, for example, the em field propagates.  Thus Victor Stenger's in assertion that our model
implies superluminal signalling is not correct.  Because he wants to cling onto classical reality he does the
simplest thing and claims our model implies superluminal signalling.

If we rule out superluminal signalling, then of course we are left with the question "How can we understand this
non-locality?"  I have been exploring various possibles 'models of reality' and have been trying to get a better
understanding of a very radical outlook that Bohm and I discussed over the years.  I do not have time here to go
into it here but you can get some idea of the direction I am exploring by my reading two recent posts. arXiv
1211:2107 and arXiv 1211:2098.

Hope this helps.

Basil Hiley.

blissentia <blissentia@gmail.com> Thu, Nov 22, 2012 at 6:55 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

Thank you - my interest in Bohm is more for some of the philosophical and psychological and psychological
aspects of what he talks about - the first 3 chapters of Wholeness and the Implicate Order, and his books On
Dialogue and Thought as a System - relating to proprioception of thought. I am also interested in his dialogues
with Krishnamurti and his dialogue with Rupert Sheldrake published at the end of Sheldrake's book Morphic
Resonance. I don't know if you have experimented in depth with the rheomode and proprioception, but if you do
you may find that you are able to erase, fundamentally, conditioned psychological structures, and validate for
yourself the content of Thought as a System. I had been interested in the work of Sheldrake since my teens, and
a mentor a year ago gave me the books The First and Last Freedom , and with this rheomodic perception
structuring and proprioception I was actually able to cure, fundamentally, many deep psychological traumas and
problems, and a greater 

You wrote earlier to me:
The model we discuss in the early chapters of the UU is based on exactly the same mathematics as SQM, so
its predictions are identical the SQM. Our aim was to show that you can avoid the 'paradoxes' of the standard
interpretation simply holding on to the idea that a particle (electron, proton atom etc.) does have a simultaneous
position and momentum at all times. By using a term that appears in the real part of the Schrödinger eqn. and
calling it the 'quantum potential' enables us to find a paradox free and consistent interpretation. By keeping these
two notions working together, we actually are able to explain Bohr's original notion of 'wholeness'. By that I mean
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that we can understand better this quotation I take directly from Bohr:-
"...implies the impossibility of any sharp separation between the behaviour of atomic objects and the interaction
with the measuring instruments which serve to define the conditions under which the phenomena appear."
from Bohr's "Atomic Physics and Human Knowledge" p. 39.

This can also be applied to the psychological domain that the psychological observer is not really distinguished
from the psychological "objects" it separates itself from, except as a result of distortion. In other words, K.
seemed to be speaking as it pertains to psychology of what you and B. were
[Quoted text hidden]

blissentia <blissentia@gmail.com> Thu, Nov 22, 2012 at 7:06 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

My message was cut short. 

after The First and Last Freedom, I meant to write Wholeness and the Implicate Order, with an emphasis on the
chapter on the rheomode, which he thought was one of the most important chapters in the book. 

after "greater" in the first paragraph, I meant to write "wholeness in Life". It is strange to imagine that the work
you guys were doing had psychotherapeutic applications, but in my life, and the life of the person who gave me
that material, that had been verified. It is a continuous project, but it casts validity on the Bohm dialogue, "Can
personal problems be solved, and fragmentation end?": http://www.jiddu-krishnamurti.net/en/the-ending-of-time/
1980-09-27-jiddu-krishnamurti-the-ending-of-time-can-personal-problems-be-solved-and-fragmentation-end

The last sentence, "In other words, K. seemed to be speaking as it pertains to psychology of what you and B.
were" was meant to end with "speaking about with physics", and was meant to contain a link to the relevant
chapter: http://www.jiddu-krishnamurti.net/en/freedom-from-the-known/1968-00-00-jiddu-krishnamurti-freedom-
from-the-known-chapter-12

I am also curious what your thoughts are on the Zeilinger paper I references, "An Experimental test of non-local
realism", if you feel this modifies your thesis, and if it does, how it modifies it.
[Quoted text hidden]

Basil Hiley <b.hiley@bbk.ac.uk> Fri, Nov 23, 2012 at 10:13 AM
To: blissentia <blissentia@gmail.com>

On Thu, Nov 22, 2012 at 6:55 PM, blissentia <blissentia@gmail.com> wrote:
Thank you - my interest in Bohm is more for some of the philosophical and psychological and
psychological aspects of what he talks about - the first 3 chapters of Wholeness and the
Implicate Order, and his books On Dialogue and Thought as a System - relating to
proprioception of thought. I am also interested in his dialogues with Krishnamurti and his
dialogue with Rupert Sheldrake published at the end of Sheldrake's book Morphic Resonance. I
don't know if you have experimented in depth with the rheomode and proprioception, but if you do
you may find that you are able to erase, fundamentally, conditioned psychological structures,
and validate for yourself the content of Thought as a System.

David Bohm and I were colleagues at Birkbeck for 34 years.  His office was opposite mine and when he retired he
had a desk in my office.  We worked closely together from 1961 until he died.  I am therefore very familiar with all
the work you refer to.  We discussed the rheomode, experimenting and trying  to build a process language.  As
we explored the ideas we found that it was sufficient to change the language, we found that it was more difficult
to change the conceptual structure of thought.  It is very easy simply to simply build a verb dominated

http://www.jiddu-krishnamurti.net/en/the-ending-of-time/1980-09-27-jiddu-krishnamurti-the-ending-of-time-can-personal-problems-be-solved-and-fragmentation-end
http://www.jiddu-krishnamurti.net/en/freedom-from-the-known/1968-00-00-jiddu-krishnamurti-freedom-from-the-known-chapter-12
mailto:blissentia@gmail.com
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vocabulary, but it was much more difficult to restructure thought.  David spent a lot of time discussing the nature
of thought and the results of those many hours of discussion were summarised in Thought as a System.

My primary interest was to build a mathematics with which we could capture these ideas so that we could use it
in physics, my first love.  This proved rather ambitious and David spent most of his time worrying about the
philosophical principles.   He would regularly be in my room discussing his latest thoughts and although I found
this experience very stimulating, my main interest was seeing how this new philosophy effected the way we
thought about the nature of reality.  The transition form a reductionist science to one based on wholeness
required a radically new type of mathematics which I tried to create with very limited success to begin with.
 Unfortunately it is only in the last 15 years that mathematicians have created a new mathematics that I now see
is what we were looking for and things are at last falling into place.  This is taking all my energy these days.

I had been interested in the work of Sheldrake since my teens, and a mentor a year ago gave me
the books The First and Last Freedom , and with this rheomodic perception structuring and
proprioception I was actually able to cure, fundamentally, many deep psychological traumas and
problems, and a greater 

Good.  I am very happy to hear that you found Bohm's stimulating and helpful in understanding psychological
traumas so that you can help people with their problems

My message was cut short. 

after The First and Last Freedom, I meant to write Wholeness and the Implicate Order, with an
emphasis on the chapter on the rheomode, which he thought was one of the most important
chapters in the book. 

after "greater" in the first paragraph, I meant to write "wholeness in Life". It is strange to imagine
that the work you guys were doing had psychotherapeutic applications, but in my life, and the life of
the person who gave me that material, that had been verified. It is a continuous project, but it casts
validity on the Bohm dialogue, "Can personal problems be solved, and fragmentation
end?": http://www.jiddu-krishnamurti.net/en/the-ending-of-time/1980-09-27-jiddu-krishnamurti-the-
ending-of-time-can-personal-problems-be-solved-and-fragmentation-end

I think this was a very important perception that Bohm made.  I know a lot of people who have found this work
liberating.  The difficulty has been convincing scientists that this radical change in needed in the way we thing
about the physical world, particularly now that we are probing the neural structure of the brain. If our physics and
mathematics is to help to understand the deep problems we face, then we have to think more organically, rather
than using our traditional mechanical outlook.  It is proving very difficult to get scientists to understand this radical
change in spite of the fact that it was Bohr, the father of quantum mechanics, who first drew our attention to the
necessity of the notion of wholeness.

The last sentence, "In other words, K. seemed to be speaking as it pertains to psychology of what
you and B. were" was meant to end with "speaking about with physics", and was meant to contain
a link to the relevant chapter: http://www.jiddu-krishnamurti.net/en/freedom-from-the-known/1968-

http://www.jiddu-krishnamurti.net/en/the-ending-of-time/1980-09-27-jiddu-krishnamurti-the-ending-of-time-can-personal-problems-be-solved-and-fragmentation-end
http://www.jiddu-krishnamurti.net/en/freedom-from-the-known/1968-00-00-jiddu-krishnamurti-freedom-from-the-known-chapter-12
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00-00-jiddu-krishnamurti-freedom-from-the-known-chapter-12

I am also curious what your thoughts are on the Zeilinger paper I references, "An Experimental test
of non-local realism", if you feel this modifies your thesis, and if it does, how it modifies it.

I am afraid I have been rather busy in the last week and I have yet to read, or possibly re-read Zeilinger's paper.  I
am familiar with Aton's work and have had a number of discussions with him but I need to re-familarise myself
with the details. I was hoping to visit Vienna in the next couple of weeks to discuss with hm some new ideas that
have come out of my own technical work.  I will now down-load his paper and read it!

Best wishes,

Basil Hiley.

blissentia <blissentia@gmail.com> Fri, Nov 23, 2012 at 3:00 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

Please tell me your thoughts on it - I'm curious.
[Quoted text hidden]

blissentia <blissentia@gmail.com> Mon, Nov 26, 2012 at 10:39 AM
To: Basil Hiley <b.hiley@bbk.ac.uk>

What, in your view, is the meaning of the conclusion that "certain intuitive features of realism have to be
abandoned"?
[Quoted text hidden]

Basil Hiley <b.hiley@bbk.ac.uk> Tue, Nov 27, 2012 at 2:40 AM
To: blissentia <blissentia@gmail.com>

I have now read the Zeilinger paper so I can answer your question:

I am also curious what your thoughts are on the Zeilinger paper I references, "An
Experimental test of non-local realism", if you feel this modifies your thesis, and
if it does, how it modifies it.

On checking I find it is an old paper which I read some time ago.  Their experimental test does not rule out the
the Bohm model.  In fact they say so in the paper in this paragraph:

"A specific case deserving comment is Bohm’s theory. There the non-local correlations are a consequence of the non-local quantum

potential, which exerts suitable torque on the particles leading to experimental results compliant with quantum mechanics." 

Being 'compliant' means giving the same results as the standard formalism,
so their experimental results do not rule out the Bohm model.  The reason for
this is very clear to me.  The mathematics used in the Bohm model is exactly
the same as used in the standard approach.

Zeilinger explains why the Bohm model is different from the Leggett model:

http://www.jiddu-krishnamurti.net/en/freedom-from-the-known/1968-00-00-jiddu-krishnamurti-freedom-from-the-known-chapter-12
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In that (Bohm)  theory, neither of the two particles in a maximally entangled state carries any angular momentum at all when emerging

from the source. In contrast, in the Leggett model, it is the total ensemble emitted by the source that carries no angular momentum,

which is a consequence of averaging over the individual particles’ well defined angular momenta (polarization). 

People keep looking for differences between the predictions of the Bohm model and the standard approach.
 There is no observable difference.  It is the interpretation that is different.  The orthodox denies it is possible to
talk about individual particles following trajectories.  Bohm shows that it is possible. But the trajectories are
different from those predicted by classical mechanics.  The trajectories become the same as the quantum
potential becomes negligible.

What Bohm and I did in our book "The Undivided Universe" was to explore how these differences could be
understood.  In other words we showed exactly what intuitive features of classical mechanics have to be
abandoned.  But we did more than that;  we proposed new intuitive features that we gained from exploring our
approach.  We took the quantum potential and showed what properties it possessed and how these properties
cohered with the mathematics.  We found the theory had to be non-local, measurements had to be participatory.
 By that we mean that the individual particles don't have preordained properties which they carry with them.  The
properties are determined by the total process of which they are a part. This is exactly what Bohr perceived by
insisting on wholeness. He writes “I advocate the application of the word phenomenon exclusively to refer to the
observations obtained under specific circumstances, including an account of the whole experimental
arrangement.”(Atomic Physics and Human Knowledge p. 73)

In the Bohm model, the above statement 'neither of the two particles in a maximally entangled state carries any angular

momentum' is correct.  Leggett talks about the individual particles having well defined angular momentum and then 'averaging over the

individual particles’ well defined angular momenta'.

The difference lies between assuming a mechanical model and a 'organic' model.   I am using the term 'organic' here in the Whiteheadian

sense

“The concrete enduring entities are organisms, so that the plan of the whole influences the very

characters of the various subordinate organisms which enter into it.”

(Whitehead, Science and the Modern World, p. 98, Penguin 1938)

Physicists are very reluctant to embrace such a view.  You, as a philosophical psychologist, will be much

happier to endorse such a view.  It is a view, in my opinion, which will bring physics into the discussion

of the mental world.  We introduced the new notion of 'active information' to intuitively understand the

quantum potential.  It opens a whole new avenue of exploration that I find very exciting, but you

should understand there is a lot of opposition against such ideas entering physics, so you get the

reluctance of physicists to embrace what Bohm and I have been saying.

Whether Zeilinger et al had any of this in mind, I can't say.  Why don't you write to Markus Aspelmeyer

and ask him.

Best wishes,

Basil Hiley

[Quoted text hidden]

blissentia <blissentia@gmail.com> Tue, Dec 4, 2012 at 11:09 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

Thank you. and yes, I was reminded of Whitehead in this exchange before you brought him up. Sheldrake also
believes he is one of the most important philosophers for the 20th century.
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There is a most interesting Bohm dialogue - Can Insight Bring About a Mutation of The Brain Cells?:
http://www.jiddu-krishnamurti.net/en/the-ending-of-time/1980-04-15-jiddu-krishnamurti-the-ending-of-time-can-
insight-bring-about-a-mutation-of-the-brain-cells 

I would propose that serious work with this can bring about a perceptual mutation that is not merely the
substitution of one worldview for another. 
[Quoted text hidden]

Benjamin Steigmann <blissentia@gmail.com> Sun, Sep 22, 2013 at 8:45 PM
To: Basil Hiley <b.hiley@bbk.ac.uk>

Hello Dr. Hiley, I would like to request permission to excerpt the following excerpts from your correspondence to
me for another in an email. Some people do not like it when you excerpt correspondence, however, this
commentary is not about items that already appear in you work and aspects of which are reflected in your public
interviews. You have also said "hope this helps", and giving an excerpt would be far more authoritative than if I
attempted to summarize points. The excerpt I would like to excerpt from is as follows:

""Firstly your question about the Aspect experiment: What Aspect's experiment, and indeed the earlier
experiment I was involved in, Wilson, J. Lowe, D. K. Butt, Measurement of the relative planes of polarization of
annihilation quanta as a function of separation distance, J. Phys., 2G, 613-24 (1975), showed that the entangled
state gave the correct expectation values when the measurements on the two separated systems were space-
like separated. The violation of the Bell inequality that follows from that result means that there is no local way to
explain that result. The question then is "How can we explain the result?" Superluminal signals is one possibility,
but Stenger is right to say "the Aspect experiment does not imply superluminal velocities" as there may be other
ways to explain the result. But that will involve inventing some new image of 'reality'.

The second quotation "the quantum potential extends throughout the universe and describes the net contribution
of all the other particles in the universe to a given particle's motion" and its conclusion are both wrong. The
quantum potential spreads no further than the wave function. Why? Because it is calculated from the wave
function. Bohm and I offered no mechanical interpretation of the quantum potential. We did offer an explanation in
terms of a new notion of 'active information' but that suggestion has, in general, been ignored.

Remember what we actually do: we simply split the complex Schrödinger in two real coupled equations and
examine the real part. We add no new mathematics. The real part contains a term which is called the quantum
potential, a name we inherited from de Broglie. Our group at Birkbeck simply set about calculating both the QP
and p=grad S and looking at the results in various interesting experimental set-ups. Our book "The Undivided
Universe" collected together all our results and the results of others and then speculated as to what the results
all meant. We added no new mathematical content to the Schrödinger equation. We were simply looking at the
quantum formalism in a different form, a form that involves a standard mathematical procedure of looking
separately at the real and imaginary parts of a equation that has been written in complex numbers. Thus
whatever criticism one aims at the Bohm approach we set out in our book (not versions that are called Bohmian
mechanics) can be levelled at the standard quantum formalism.

What our approach does is to bring out very clearly the question of non-locality. Indeed it was this feature that
Bell saw in the 1952 paper of Bohm that made him ask the question "Are all theories that attribute properties to
individual systems non-local?" How did the Bohm model bring out this non-locality? Simply by taking the two-
particle Schrödinger equation and looking at its real part. There the QP depends on the position of each particle
at the same instant of time t. Thus there is a non-local correlation between the two particles. When you
investigate what happens when you measure, say, the spin of one particles using the real part of the standard
formalism, you find the correlation is maintained during the interaction, but ceases as soon as the interaction
ceases. The best way to see this is in the Dewdney paper. Spin and non-locality in quantum mechanics, Nature,
336, (1988) 536-44. Please notice we are not putting anything new into the standard mathematics, we are just
looking at what the mathematics tells us.

Now the natural question to ask is "What model of 'reality' can we invent that will give us an understanding of

http://www.jiddu-krishnamurti.net/en/the-ending-of-time/1980-04-15-jiddu-krishnamurti-the-ending-of-time-can-insight-bring-about-a-mutation-of-the-brain-cells
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what is going on?" You might want to introduce superluminal signalling, but this is going beyond what the
mathematics is telling us. The mathematics doesn't help us here because it has no way to discuss such
signalling. There is no radiation field connecting the two particles. There is a QP which is a function of time, but it
doesn't propagate as, for example, the em field propagates. Thus Victor Stenger's in assertion that our model
implies superluminal signalling is not correct. Because he wants to cling onto classical reality he does the
simplest thing and claims our model implies superluminal signalling.

If we rule out superluminal signalling, then of course we are left with the question "How can we understand this
non-locality?" I have been exploring various possibles 'models of reality' and have been trying to get a better
understanding of a very radical outlook that Bohm and I discussed over the years. I do not have time here to go
into it here but you can get some idea of the direction I am exploring by my reading two recent posts. arXiv
1211:2107 and arXiv 1211:2098.

[Hiley stated earlier in email correspondence with me that "The model we discuss in the early chapters of the UU
is based on exactly the same mathematics as SQM, so its predictions are identical the SQM. Our aim was to
show that you can avoid the 'paradoxes' of the standard interpretation simply holding on to the idea that a particle
(electron, proton atom etc.) does have a simultaneous position and momentum at all times. By using a term that
appears in the real part of the Schrödinger eqn. and calling it the 'quantum potential' enables us to find a paradox
free and consistent interpretation. By keeping these two notions working together, we actually are able to explain
Bohr's original notion of 'wholeness'. By that I mean that we can understand better this quotation I take directly
from Bohr:-
"...implies the impossibility of any sharp separation between the behaviour of atomic objects and the interaction
with the measuring instruments which serve to define the conditions under which the phenomena appear."
from Bohr's "Atomic Physics and Human Knowledge" p. 39."]

[But, to continue from the exchange, he noted in response to my question "I am also curious what your thoughts
are on the Zeilinger paper I references, "An Experimental test of non-local realism", if you feel this modifies your
thesis, and if it does, how it modifies it." that]:

On checking I find it is an old paper which I read some time ago. Their experimental test does not rule out the the
Bohm model. In fact they say so in the paper in this paragraph:

"A specific case deserving comment is Bohm's theory. There the non-local correlations are a consequence of the
non-local quantum potential, which exerts suitable torque on the particles leading to experimental results
compliant with quantum mechanics." 

Being 'compliant' means giving the same results as the standard formalism, so their experimental results do not
rule out the Bohm model. The reason for this is very clear to me. The mathematics used in the Bohm model is
exactly the same as used in the standard approach.

Zeilinger explains why the Bohm model is different from the Leggett model:

In that (Bohm) theory, neither of the two particles in a maximally entangled state carries any angular momentum
at all when emerging from the source. In contrast, in the Leggett model, it is the total ensemble emitted by the
source that carries no angular momentum, which is a consequence of averaging over the individual particles' well
defined angular momenta (polarization). 

People keep looking for differences between the predictions of the Bohm model and the standard approach. There
is no observable difference. It is the interpretation that is different. The orthodox denies it is possible to talk about
individual particles following trajectories. Bohm shows that it is possible. But the trajectories are different from
those predicted by classical mechanics. The trajectories become the same as the quantum potential becomes
negligible.

What Bohm and I did in our book "The Undivided Universe" was to explore how these differences could be
understood. In other words we showed exactly what intuitive features of classical mechanics have to be
abandoned. But we did more than that; we proposed new intuitive features that we gained from exploring our
approach. We took the quantum potential and showed what properties it possessed and how these properties



10/13/13 Gmail - a criticism from Victor Stenger

https://mail.google.com/mail/u/0/?ui=2&ik=1401d62371&view=pt&q=b.hiley%40bbk.ac.uk&qs=true&search=query&th=13b24301733436a0 10/13

cohered with the mathematics. We found the theory had to be non-local, measurements had to be participatory.
By that we mean that the individual particles don't have preordained properties which they carry with them. The
properties are determined by the total process of which they are a part. This is exactly what Bohr perceived by
insisting on wholeness. He writes "I advocate the application of the word phenomenon exclusively to refer to the
observations obtained under specific circumstances, including an account of the whole experimental
arrangement."(Atomic Physics and Human Knowledge p. 73)

In the Bohm model, the above statement 'neither of the two particles in a maximally entangled state carries any
angular momentum' is correct. Leggett talks about the individual particles having well defined angular momentum
and then 'averaging over the individual particles' well defined angular momenta'.

The difference lies between assuming a mechanical model and a 'organic' model. I am using the term 'organic'
here in the Whiteheadian sense

"The concrete enduring entities are organisms, so that the plan of the whole influences the very characters of the
various subordinate organisms which enter into it." (Whitehead, Science and the Modern World, p. 98, Penguin
1938)"
[Quoted text hidden]

Basil Hiley <ubap727@mail.bbk.ac.uk> Mon, Sep 23, 2013 at 1:14 AM
To: Benjamin Steigmann <blissentia@gmail.com>

Dear Benjamin Steigmann,

I am quite happy for you to use the quotations below, with the understanding that are are attributed to me in
response to the important questions you raised.  I hope they help to clarify my position.  

Thank you for asking permission as in this modern era most don't bother and just use the points willy-nilly.

Thanks for your interest,

Basil Hiley.
[Quoted text hidden]

blissentia <blissentia@gmail.com> Sat, Oct 5, 2013 at 12:43 PM
To: Basil Hiley <ubap727@mail.bbk.ac.uk>

Dr Hiley - it may be better, for believability, to excerpt from the entire email. Is this permissable?
[Quoted text hidden]

Ben Steigmann <blissentia@gmail.com> Sun, Oct 6, 2013 at 10:19 AM
To: Basil Hiley <b.hiley@bbk.ac.uk>

You have not responded, but the quote you gave me permission to post is almost all of the argument you have
put forth here, so there should be no problem with my proposal. 

P.S. - you may appreciate the article "Cells as irreducible wholes: the failure of mechanism
and the possibility of an organicist revival": http://link.springer.com/article/10.1007/
s10539-011-9285-z
[Quoted text hidden]

Basil Hiley <ubap727@mail.bbk.ac.uk> Thu, Oct 10, 2013 at 6:52 AM
To: Ben Steigmann <blissentia@gmail.com>

Dear Ben,

http://link.springer.com/article/10.1007/s10539-011-9285-z
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I have been in Vienna for a few days and have not looked at my email until now.  Thanks for the

reference.  I have no problem with you using my entire email.

Basil.

On 6/10/13 18:19, "Ben Steigmann" <blissentia@gmail.com> wrote:

You have not responded, but the quote you gave me permission to post is almost all of

the argument you have put forth here, so there should be no problem with my proposal. 

P.S. - you may appreciate the article "Cells as irreducible wholes: the failure

of mechanism and the possibility of an organicist revival":

http://link.springer.com/article/10.1007/s10539-011-9285-z

<http://link.springer.com/article/10.1007/s10539-011-9285-z> 

On Oct 5, 2013, at 12:43 PM, blissentia <blissentia@gmail.com> wrote:

Dr Hiley - it may be better, for believability, to excerpt from the entire email. Is

this permissable?

On Monday, September 23, 2013, Basil Hiley <ubap727@mail.bbk.ac.uk

<mailto:ubap727@mail.bbk.ac.uk> > wrote:

> Dear Benjamin Steigmann,

> I am quite happy for you to use the quotations below, with the

understanding that are are attributed to me in response to the important

questions you raised.  I hope they help to clarify my position.  

> Thank you for asking permission as in this modern era most don't bother

and just use the points willy-nilly.

> Thanks for your interest,

> Basil Hiley.

>

> On 23 Sep 2013, at 04:45, Benjamin Steigmann wrote:

>

> Hello Dr. Hiley, I would like to request permission to excerpt the following

excerpts from your correspondence to me for another in an email. Some

people do not like it when you excerpt correspondence, however, this

commentary is not about items that already appear in you work and aspects

of which are reflected in your public interviews. You have also said "hope this

helps", and giving an excerpt would be far more authoritative than if I

attempted to summarize points. The excerpt I would like to excerpt from is as

follows:

>

> ""Firstly your question about the Aspect experiment: What Aspect's

experiment, and indeed the earlier experiment I was involved in, Wilson, J.

Lowe, D. K. Butt, Measurement of the relative planes of polarization of

annihilation quanta as a function of separation distance, J. Phys., 2G, 613-24

(1975), showed that the entangled state gave the correct expectation values

when the measurements on the two separated systems were space-like

separated. The violation of the Bell inequality that follows from that result

means that there is no local way to explain that result. The question then is

mailto:blissentia@gmail.com
http://link.springer.com/article/10.1007/s10539-011-9285-z
http://link.springer.com/article/10.1007/s10539-011-9285-z
mailto:blissentia@gmail.com
mailto:ubap727@mail.bbk.ac.uk
mailto:ubap727@mail.bbk.ac.uk


10/13/13 Gmail - a criticism from Victor Stenger

https://mail.google.com/mail/u/0/?ui=2&ik=1401d62371&view=pt&q=b.hiley%40bbk.ac.uk&qs=true&search=query&th=13b24301733436a0 12/13

"How can we explain the result?" Superluminal signals is one possibility, but

Stenger is right to say "the Aspect experiment does not imply superluminal

velocities" as there may be other ways to explain the result. But that will

involve inventing some new image of 'reality'.

>

> The second quotation "the quantum potential extends throughout the

universe and describes the net contribution of all the other particles in the

universe to a given particle's motion" and its conclusion are both wrong. The

quantum potential spreads no further than the wave function. Why? Because

it is calculated from the wave function. Bohm and I offered no mechanical

interpretation of the quantum potential. We did offer an explanation in terms

of a new notion of 'active information' but that suggestion has, in general,

been ignored.

>

> Remember what we actually do: we simply split the complex Schrödinger in

two real coupled equations and examine the real part. We add no new

mathematics. The real part contains a term which is called the quantum

potential, a name we inherited from de Broglie. Our group at Birkbeck simply

set about calculating both the QP and p=grad S and looking at the results in

various interesting experimental set-ups. Our book "The Undivided Universe"

collected together all our results and the results of others and then

speculated as to what the results all meant. We added no new mathematical

content to the Schrödinger equation. We were simply looking at the quantum

formalism in a different form, a form that involves a standard mathematical

procedure of looking separately at the real and imaginary parts of a equation

that has been written in complex numbers. Thus whatever criticism one aims

at the Bohm approach we set out in our book (not versions that are called

Bohmian mechanics) can be levelled at the standard quantum formalism.

>

> What our approach does is to bring out very clearly the question of non-

locality. Indeed it was this feature that Bell saw in the 1952 paper of Bohm

that made him ask the question "Are all theories that attribute properties to

individual systems non-local?" How did the Bohm model bring out this non-

locality? Simply by taking the two-particle Schrödinger equation and looking at

its real part. There the QP depends on the position of each particle at the

same instant of time t. Thus there is a non-local correlation between the two

particles. When you investigate what happens when you measure, say, the

spin of one particles using the real part of the standard formalism, you find

the correlation is maintained during the interaction, but ceases as soon as

the interaction ceases. The best way to see this is in the Dewdney paper.

Spin and non-locality in quantum mechanics, Nature, 336, (1988) 536-44.

Please notice we are not putting anything new into the standard

mathematics, we are just looking at what the mathematics tells us.

>

> Now the natural question to ask is "What model of 'reality' can we invent

that will give us an understanding of what is going on?" You might want to

introduce superluminal signalling, but this is going beyond what the

mathematics is telling us. The mathematics doesn't help us here because it

has no way to discuss such signalling. There is no radiation field connecting

the two particles. There is a QP which is a function of time, but it doesn't

propagate as, for example, the em field propagates. Thus Victor Stenger's in

assertion that our model implies superluminal signalling is not correct.

Because he wants to cling onto classical reality he does the simplest thing

and claims our model implie 
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